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The Study on the Slope Information Derived from
DEM with Different Spatial Resolutions — A Case
Study of Wu-Shan-To Reservoir
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ABSTRACT

The main purpose of this research is to reach an error regression formula of the slope
gradient to area ratio by case study of Wu-Shan-To reservoir area in Taiwan, in order to
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establish a basis for the collection of reasonable data extracted from DEM with different
spatial resolutions. That the improvement of the technology and instrument for acquiring
elevation data, greatly raise the accuracy of Digital Elevation Model (DEM) by
increasing the resolution of remote image or applying LIDAR. Because DEM is the
model of mathematical simulation, an approximate method, and in application, DEM is
generated by interpolating the acquired discrete elevation data. Hence, the inaccuracy
and error are inevitable. The effect of those errors, such as on the extracted topography
parameters (e.g., slope gradient, aspect, water catchments area, river density, etc) varies
depending on different applications of DEM. In engineering field, DEM is usually used for
the extraction of slope gradient data. Without considering the uncertainty of different
spatial resolutions, the amount of error can not be quantified. For considering the above
mentioned uncertainty, the result shows that steeper slope gradient is to be simplified as
the grid size increases, which makes the range of picking up the slope gradient will be
decreased as the spatial resolution reduced. Logarithmic value of the error of the divided
slope to area ratio is decreased and converged to a value as the spatial resolution
decreases. And there exists a power function relationship between the logarithmic error

value and spatial resolution.
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